dendritic cell biology is increasing at a rapid pace. Areas of current interest include: the identification and characterization of new subsets of dendritic cells; advances in intravital microscopy, which facilitates real-time observations of cDCs with cognate T cells; evaluation of how cell death influences dendritic cell cross-priming; understanding the context in which dendritic cells may optimally facilitate the expansion or differentiation of regulatory T cells; and further identification of endogenous activators responsible for dendritic cell maturation in the absence of PAMPs. These areas of research (and many others) hold great promise to advance our understanding of how dendritic cells orchestrate the immune response in health and pathology.
Immunobiologie des Cellules Dendritiques, Immunology Department, Institut Pasteur, 25 rue du Dr. Roux 75724 Paris, Cedex 15, France. *E-mail: albertm@pasteur.fr host plant adapted to house the ants -more rapidly and in greater numbers when an experimentally damaged mature leaf was placed near the entrance of the domatium than when an untreated filter paper (n = 31) or an intact mature leaf (n = 10) was placed in the same position (P < 0.001 in all cases) (see Supplemental data available on-line with this issue for details). The host-protective behaviour of P. phylax is thus mediated by chemical signals, as would be expected from theory and as has been demonstrated in many cases [2, 3, 5] . In contrast, for Cataulacus mckeyi, a specific ant parasite of this mutualism [4] , we showed that experimentally damaged leaves held at the entrance of domatia did not induce exit of more ants than did filter paper (n = 11). Moreover, significantly greater numbers of workers of the mutualist P. phylax exited domatia in the same situation, reflecting variation in the investment in protection in different plant-ants associated with the same host species, a phenomenon that has been reported in only a few other cases [3] .
Signalling herbivore activity confers the greatest advantage on a plant when the signals reach the ants rapidly; selection should thus have favoured the production of rapidly diffusing compounds. We detected three compounds in VOC emissions from all experimentally damaged L. a. africana mature leaves: methyl salicylate, 2E hexen-1-ol, and hexanal. These common green leaf volatiles are known to play roles in the attraction to the plants that produce them of natural enemies of phytophagous insects [6] . They have also been reported to be present in emissions from damaged leaves of several Asian Macaranga spp. ant-plants [7] .
To determine the biologically active compounds, we compared the reactions of P. phylax to different stimuli (filter papers impregnated with synthetic compounds) placed near domatia entrances ( Figure 1 ). We found that the number of ants exiting domatia was significantly higher for methyl salicylate, 2E hexen-1-ol and the mix than for hexanal alone and control (Figure 1 ). There was no significant difference between methyl salicylate, 2E hexen-1-ol and the mix, nor between hexanal and control, Specialist 'plant-ants' defend their ant-plant hosts from herbivores in exchange for rewards, including shelter and food [1] . Many of these symbiotic associations are obligate mutualisms, in which ant fitness is strongly tied to host protection. Protection should be enhanced by efficient detection of attacking herbivores [1] [2] [3] . How information about herbivore presence could be communicated from plant to ant has been little studied. In several systems, plant extracts have been shown to induce increased ant patrolling [2, 3] , but the compounds eliciting ant defence have never been identified. We have characterized the volatile compounds emitted by damaged leaves of a specialized ant-plant and demonstrated in field experiments the identity of chemicals that induce plant-protective behaviour.
The ant Petalomyrmex phylax protects Leonardoxa africana africana against herbivores [4] . Young leaves are constantly patrolled; ants visit mature leaves to harvest extrafloral nectar [4] . Some volatile organic compounds (VOCs), including methyl salicylate, are emitted constitutively by young leaves but not mature leaves [2] . Methyl salicylate was not detected in 30 minute hexane washes of mature leaves [2] , but small amounts were detected in 2 hour extracts, indicating that this compound is less concentrated, perhaps also differently distributed, in mature leaves. We showed that P. phylax exited from domatia -sites on the Correspondence that are not plant-specific. Methyl salicylate is known from over 50 plant families [10] . Its presence, and that of the two other VOCs, in a non-myrmecophytic close relative of L. a. africana indicates that they predated the origin of symbiotic mutualism [2] . Such observations help explain how ant-plant mutualisms have evolved many times independently in more than 100 plant and 40 ant genera in the tropics [1] . Moreover, we elucidated here the chemical composition and the biologically active compounds in the communication signal of the studied ant-plant mutualism. Our results raise new questions for the study of chemical mediation in the enormous diversity of ant-plant protection mutualisms in tropical ecosystems. Comparative analyses using techniques of chemical and behavioural ecology will lead to new insights into the evolution of protection mutualisms.
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indicating that hexanal is not involved in the ant-plant communication signal. Hexanal may simply derive from the rapid degradation of 2E hexen-1-ol [8] . Ants exited domatia faster when exposed to methyl salicylate and to the threecompound mix than when exposed to 2E hexen-1-ol alone (Figure 1 ). Of the three compounds, methyl salicylate is thus the only one to induce a full ant response, and thus represents the communication signal between this ant-plant and its ant mutualist. Additional tests showed that the reaction of P. phylax was not significantly different between methyl salicylate and experimentally damaged leaves. The reaction of C. mckeyi was not different between methyl salicylate and control filter paper, confirming that this parasitic ant does not respond to this communication signal. Interestingly, a single signal, methyl salicylate, ensures the optimal allocation of both induced (this study) and constitutive indirect biotic defence [2] .
While host plant location by founding queens must rely on a plant species-specific signal [9] , induction of defence behaviour by workers of colonies already established on the host may be achieved through simple signals Ant responses in the different tests were significantly different, in terms of both intensity and latency (Friedman tests, P < 0.0004 and P < 5 x 10 -7 , respectively). We used post-hoc tests for pairwise comparisons (Wilcoxon tests). Photo represents the filter paper used during these tests and exposed 1 cm in front of a domatium entrance, inducing the exit of P. phylax workers.
